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Abstract  
Background: The usage of intelligent personal assistants (IPA), such as Amazon Alexa 
or Google Assistant is increasing significantly, and voice-interaction is relevant for 
workflows in a business context. Objectives: This research aims to determine IPA 
characteristics to evaluate the usefulness of specific functions in a simulated 
production system of an Enterprise Resource Planning (ERP) software. A new function 
called explanation-mode is introduced to the scientific community and business 
world. Methods/Approach: As part of a design science research, an artefact, i.e. an 
add-on for speech-interaction in business software, was developed and evaluated 
using a survey among ERP users and researchers. Results: In the area of IPA-features, 
the search-function and speech input for textual fields were recognised as most useful. 
The newly introduced feature, the explanation mode, was positively received too. 
There is no significant correlation between the usefulness of features and participant-
characteristics, affinity to technology or previous experience with IPAs in a private 
context, which is in line with previous studies in the private environment leading to the 
conclusion that the task attraction is the most important element for usefulness. 
Conclusions: Most of the participants agreed that the speech-input is not able to fully 
substitute standard input devices, such as a keyboard or a mouse, so the IPA is 
recognised as an addition to traditional input methods. The usefulness is rated high 
especially for speech-input for long text fields, calling up masks and search-functions.  
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Introduction 
With intelligent personal assistants (IPA) like Amazon Alexa or Google Assistant, a new 
area of user-interaction has approached, superseding the user-input by keyboard, 
mouse and touchscreen with control systems by voice commands, starting workflows 
and guide the user through complex processes and decision making via speech 
synthesis (Doss et al., 2018). Influenced by the experience in the private use of IPA 
functions, users are looking for equivalent comfort in business applications to control 
processes, resulting in an increasing number of IPA users in the business environment 
(Budzinski et al., 2018; Saran, 2018). For instance, Amazon initiates Alexa for business 
issues by integrating Microsoft Office 365 to access and control the scheduler via 
voice control (Amazon, 2019). Enabled by improvements in artificial intelligence, tools 
are able to foster better interaction between human and machine, but the main 
indicators for continued use and satisfying user experience are not discovered well 
enough (Yang & Lee, 2019). 
 Previous researches set the focus on private (Cowan et al., 2017) or educational 
(Babicet al., 2018) use of IPAs, also the specific use of certain IPA features and the 
satisfaction rate have been examined (Lopatovska et al., 2019), but there is no 
research investigation concerning the usage and recommendation of IPA-features in 
a business context, leading to a need to identify relevant features in the context 
mentioned above. From this the main research question of this article is derived:  
“Which specific AI-features in the field of IPA are being recognised as applicable in a 
business context?" 
 In order to contribute to this question and underlying research gap, the purpose of 
the paper is to analyse specific use-cases and work out which features can benefit 
from an IPA-Implementation to cover existing weak points in process flows in terms of 
usability, especially in navigation, information overload and lack of system 
communicativeness derived from the literature (Lambeck et al., 2014a, 2014b; Wong 
et al. 2016). This article also addresses the findings from previous researches regarding 
challenges of ERP-implementation in terms of general usability, resulting in a high need 
of user training to enable users to manage the system (ElFarmawi, 2019) and the 
impact of data on decision making (Potančok, 2019). 
 To analyse the specific user-requirements and the acceptance of speech-
workflows in business context a prototype for an IPA was developed and implemented 
in a state of the art web-based ERP system as an additional module (Hüsson & Holland, 
2019a). The prototype was named V-IP-A and is fully web-based, for easy distribution 
and evaluation, with less installation complexity. The only necessary precondition is the 
usage of the browser chrome, due to the ready-to-use speech-framework web 
speech API (WSA) introduced by the W3C Community in 2012 (Shires & Jägenstedt, 
2018; Wedekind, 2018).  
 As part of a design science research approach, the artifact was introduced, 
applied and discussed with the academic community in different national and 
international conferences (Hüsson, 2019a; Hüsson & Holland, 2019a, 2019b). Feedback 
from the conferences helped to narrow the scope of the research project and working 
out key indicators for user acceptance and relevant features. In order to close the 
gap to the business context, the artifact was also introduced to a professional 
audience during a business summit in September 2019 in Krefeld, Germany (Hüsson, 
2019b). Based on the artifact an evaluation method for features and user-
acceptance was derived and discussed (Hüsson & Holland, 2019b).  
 Due to the feedback from the academic and business fields, a new version 1.1 of 
the artifact was developed including the functionality to enter notes by voice input – 
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and a corresponding version of the questionnaire was created and provided to 
experienced ERP system-users. The participants got access to the IPA-artifact and 
were enabled to work with the IPA in an ERP-environment to gather insights into the 
usage in a simulated productive system. The questionnaire was sent to 500 ERP system-
users and researchers in different user-levels and departments. 
 This article contains novel theoretical and practical contributions. On one hand, the 
authors adapt and develop IPA-features in a business context based on existing 
research gaps. This paper contributes new insights to the existing literature by 
introducing a new user-experience-item called explanation-mode to IPAs in a business 
context extending the level of interaction between the user and the ERP system. In 
addition, the authors are verifying findings from studies in the private environment 
regarding main drivers for usefulness of IPA according to the task attraction. On the 
other hand, this article provides an empirical analysis of the usefulness and user-
acceptance of the implemented features of IPAs in the business context based on a 
fully functional prototype. 
 In the next section, the authors presents the theoretical framework. The third section 
describes the research method and presents the data analysis as well as the results. 
Then, the paper discusses the results and, finally, conclusions are presented. 
 
Literature review 
Based on fundament literature research speech recognition is the result of almost 70 
years of research starting in the early 1950s by understanding digits of the ten-digit 
series (Davis et al., 1952) paving the way for conversational agent, that started in the 
2010s, when the first IPAs like Cortana or Alexa were introduced to the market (Yang 
& Lee, 2019). Due to the complexity of languages and individual pronunciation, much 
research was needed to leverage speech recognition from the recognition of single 
numbers to whole sentences and to interact with users via speech synthesis, which in 
turn enabled intelligent dialogue systems such as Siri or Alexa (Juang & Rabiner, 2004; 
Knote et al., 2019). Automatic speech recognition in combination with speech 
synthesis enables a wide range of opportunities in interacting with the user, but 
actually, the main tasks fulfilled by IPAs are simple information retrievals or service 
executions in a private context, such as setting a timer, playing songs, readings news 
or controlling smart devices (Gnewuch et al., 2017; Knote et al., 2019; Yang & Lee, 
2019). As stated in the introduction the personal use of IPAs is already affecting the 
demands in business contexts, leading to a necessity to understand what type of tasks 
can be supported by IPAs and what are the key indicators for valuable features and 
high user acceptance. The literature usually addresses two groups of challenges to 
determine the acceptance of an IPA (Sarikaya, 2017):  
1. User experience challenges such as operational errors, lack of competence 
and privacy and security concerns 
2. Technical challenges like experience scaling, speech-recognition challenges, 
language understanding and different devices. 
In related studies, five fundamental objectives for maximizing the value of IPAs were 
discovered: efficiency, convenience, ease of use, enjoyment and reduced cognitive 
effort (Rzepka, 2019). Other researches in the field of para-social relationships found 
that the most important construct for user satisfaction is task attraction, indicating the 
user’s perception of an IPA to complete given tasks as a reliable work partner (Han & 
Yang, 2018). On the other hand, researches in the field of user acceptance in ERP 
systems are pointing out significant issues in terms of usability, especially in navigation, 
information overload and lack of system communicativeness (Lambeck et al., 2014a, 
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background and focusing on the private use of IPAs it is important to investigate the 
user interaction and impact on usability in real-world business scenarios to get a full 
picture of the IPAs potential to solve user interface issues in ERP systems. 
Methodology 
As mentioned in the introduction, this study is part of a design science research project 
investigating the impact of artificial intelligence on business processes in SMEs. The 
prototype is designed as an artifact in the field of action design research (Sein et al., 
2011) connecting the business requirements regarding the usability of an ERP system 
with the academic requirements of an output of design ensembles that contribute to 
the know-how for developing specific artifacts (Peffers et al., 2018). Previous studies 
discovered that perceived usefulness is one of the most important extrinsic and 
utilitarian values (Hsu et al., 2014; Kalinic & Marinkovic, 2016). Especially when it comes 
to modern technologies such as smartphones or mobile applications, the perceived 
usefulness and necessity is strongly influencing the usage intention (Park & Chen, 2007; 
Mohd Suki & Mohd Suki, 2017). Beside usefulness, the perceived enjoyment is also 
recognized as an intrinsic motivation for adopting technology products (Venkatesh, 
2000; Yang et al., 2016). Since the focus of this study is the business use of IPAs and 
prior research in the area of personal assistants underpins the importance of usefulness 
over enjoyment (Yang & Lee, 2019), the main emphasis was set to evaluate the most 
useful features of the IPA and to get suggestions for not yet implemented features with 
a high level of usefulness. 
Artifact development 
For the purpose of evaluation, the prototype of an IPA was fully integrated into a web-
based ERP-system and can be activated with a button, as presented in Figure 1. By 
using a button instead of a hot-word-detection like “Alexa” or “OK Google” the 
security concerns regarding privacy (Manikonda et al., 2017) can be reduced 
because the IPA does not have to listen continuously for a hot word detection. 
 Figure 2 illustrates the system architecture focussed on the interaction between 
users, WSA and ERP-components (Vemas.NextGen), working out the different 
elements to transfer information and respond to the user command. 
 By combining voice input and output with a display, the full range of audio- and 
visual interaction can be provided, levelling up the user experience and the way  
ERP systems can interact with users (Nishimura et al., 2018; Saran, 2018). Contributing 
to the usage-pattern in private context as worked out in the previous chapter, the IPA 
supports short commands for information retrieval and task execution. During the 
development of the voice assistant, guidelines (Murad et al., 2018, 2019) were taken 
into account, to create a state-of-the-art user experience to reduce the risks and 
training cost for ERP-implementations (ElFarmawi, 2019). Table 1 gives a brief summary 
of the IPAs functions for user-interaction, derived from the research based on detailed 
and previously mentioned literature research, feedback of conferences and business-
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Figure 1 
Start screen intelligent personal assistant 
 
Source: Authors’ work 
 
Figure 2  
System architecture of V-IP-A and interaction flow 
  
Source: Authors’ work 
 
 Based on these functions, a set of commands was implemented to fulfil tasks within 
the ERP system. The chosen and implemented features were suggested by ERP-experts 
and ERP system-users and discussed with researchers and key-users during 
conferences (FOM Data Science February 2019 Düsseldorf Germany, 10th 
Conference Professional Knowledge Management March 2019 Potsdam Germany 
and 32nd Bled eConference – Humanizing Technology for a Sustainable Society June 
2019 Bled Slovenia) and a business summit (Vemas.Inside September 2019 Krefeld, 
Germany). Based on this feedback the prototype has been developed until a final 
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Table 1 
Functional overview IPA 
No.  Function Description 
1 Speech-
Commands 
Analysing speech for keywords to trigger actions like opening a 
specific form or report. The speech must be divided into commands 
and parameter for the command. 
Limitation: Only one command at a time, the commands are 
predefined and addressable by keywords, but extendable by add-
ons. Recognizing the personal name, e.g. for searching for a 




The IPA should give a voice-feedback in the context of the triggered 
command and request missing parameters to fulfil the command. 
3 Explanation-
Mode 
The IPA should be able to cluster data, label and rate KPIs and give a 
brief summary of the data, which are displayed as a chart and explain 
the main points to the user via speech synthesis. 
Limitation: The type of report is already known, and the data-content 
is classified by a configuration. Query Detail-Information for a specific 
cluster is not supported. 
Source: Authors’ work 
Artifact features 
For information retrieval, the user can ask the system for a brief summary (Feature set 
F1), triggered by one of the defined keywords “briefing” or “summary” the system 
matches the briefing-command and starts gathering information, such as notes to 
customers written by other ERP system-users. For example, a note created by the 
fictitious user Melanie Becker on 8th February 2020 at a fictitious customer FOM 
Düsseldorf will be read out like that: 
“Note by Melanie Becker on February 8, 2020, 01:42 p.m. at FOM Düsseldorf. 
Contact person: Mr Rüdiger Buchkremer. 
Subject: Interest in ERP-system. 
Content: The director of the Institute for IT Management and Digitization Prof. Dr 
Buchkremer called and requested information on the ERP system." 
 
 Important details are submitted via speech-synthesis, to get a brief summary about 
relevant information about interests and customers. As an example for task execution, 
a command for creating notes was implemented (Feature set F2). Triggered by the 
keyword “create note”, followed by a company name, the ERP system starts to search 
for the company, opens the note-formula and listens to the user’s voice to gather the 
content of the note via speech-to-text. In addition to simple workflows, a complex 
command-setup was implemented for information retrieval and user-interaction using 
the explanation mode of the IPA. Triggered by the keywords “current situation” the 
IPA presents a graphic report (see Figure 3), showing the profit margin of the company 
and starts to explain the figures including a preconfigured interpretation of the value 
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Figure 3  
Report contribution margin 
 
Source: Authors’ work 
 
 Via speech synthesis, the system will read out the following information and highlight 
important coordinate points in the chart to attract the user’s attention. 
 "The current situation of the company is as follows: In the past, January until February 
2020 approx. 467.800 € as contribution margin. For the future March to December 
2020, about 231.200 € are expected as contribution margin. For the entire period, 
January to December 2020 is the expected contribution margin approx. 411,200 €. The 
contribution margin is higher than the shareholder expectations. The highest costs are 
caused by personnel costs: 300.000 €. Personnel costs are below the planned budget." 
 The user is also able to comprehend the summary with a drill-down triggered by the 
command “show me details for”, followed by the name of the month, e.g. January. 
The IPA shows a grid with detailed information about the costs and revenues in the 
requested date span as presented in Figure 4 and retrieves more details about the 
background of the displayed report. With these details, the user can gain deep insights 
of the revenue- and cost structure of the company, for example, the level of personnel 
costs (highlighted red) or very profitable projects (highlighted green).  
 This feature enables the user for data-driven decisions in combination with their own 
intuition leading to data-informed decision making (Potančok, 2019). Since this 
research direction is still new, it is necessary to be noted that business intelligence (BI) 
on its own is not able to increase the organisation's performance, but the combination 
of BI and business process management - when both are aligned - are giving a 
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Figure 4 
Drill-Down function for details on period January 2020  
 
Source: Authors’ work 
 
Artifact evaluation 
The main research design has been discussed in the course of a scientific conference 
(Hüsson & Holland, 2019b). To evaluate the IPA-artifact a questionnaire is derived from 
the implemented features enabling the participant to rate the usefulness of single 
features according to a four-point Likert scale ranged from strongly agree to strongly 
disagree (Lozano et al., 2008). Since there is no neutral answer-option the participants 
have to decide whether they agree or disagree with the usefulness of a feature 
(Nowlis et al., 2002). The authors choose this option to get a clear positive or negative 
rating of the specific feature regarding the usefulness. For each feature-set, the 
participant was able to give a separate free text written feedback in a comment-
section. 
 The questionnaire for feature evaluation was online available from 15.11.2019 till 
31.01.2020. The link was sent to 400 ERP system-users from an internal mailing list and 
100 users with research-background. The questionnaire provided a link to a video with 
a brief description of the IPAs-features and a link for direct access to the demo-
environment for an individual experience of the IPA in a simulated production system. 
 The survey was structured in three parts: 
1. Demographic characteristics like gender and job information 
2. Characteristics in experience with technology (IPA and ERP) 
3. feature-rating and comments 
The independent variables have to be derived from researches in the field of 
private use of IPAs (Jiang et al., 2015; Kiseleva et al., 2016; Han & Yang, 2018; Yang & 
Lee, 2019) based on missing comparable business studies of IPA the existing findings 
have to extend the business perspective. The supposed dependent variables must be 
derived based on technical framework recommendations (Zhou, 2016) in 
combination with feature-ratings in a private context and business needs (Saad et al., 
2017). On the other hand, the main goal of the survey is to identify the most useful 
features to get a solid foundation for further improvements of the artifact in order to 
contribute to the rigour cycle of the design science research. Since previous studies 
identified the task attraction as the main driver for usefulness and continues intention 
in private use (Han & Yang, 2018; Lopatovska et al., 2019), the expectation for the 
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expected outcome the correlations will be analysed in the result chapter with the aid 
of a correlation matrix. 
Table 2  
Characteristics and theoretical foundation 
Characteristics  theoretical foundation 
Gender (GQ1), Age (GQ2) Comparable study (Han & Yang, 2018) 
Personnel responsibility (GQ3) Derived from occupation (Han & Yang, 2018) 
Job position (GQ4) Comparable study (Luger & Sellen, 2016) 
Industry (GQ5) Comparable study (Lambeck et al., 2014b) 
Experience with Voice-Assistants (GQ6) Derived from technology expertise (McLean 
& Osei-Frimpong, 2019) and Experience (Brill 
et al., 2019) 
Open for new technology (GQ7) Derived from study of attitudes towards 
technology (Edison & Geissler, 2003) and 
technology optimism from comparable study 
(Kowalczuk, 2018) 
Participant type (GQ8) Comparable study (Kiseleva et al., 2016) 
Experience with ERP systems (GQ9) Derived from technology expertise (McLean 
& Osei-Frimpong, 2019) 
ERP system (GQ10) Comparable study (Lambeck, et al., 2014b) 
Current tasks will change in future due to 
new technology (GQ11) 
Derived from studies about the impact of 
technology on the future of work (Betz et al., 
2019; Kaplan & Haenlein, 2019) 
Percentage of repetitive activities (GQ12) Derived from GQ11 as an indicator for 
automation potential and a mediator for 
impact on current tasks, since repetitive 
activities have a higher risk of automation 
(Grace et al., 2018). 
Source: Authors’ work 
 
Table 3  
Feature sets and theoretical foundation 
Feature set  theoretical foundation 
Summary-Function (Feature set F1) 
Gives a short summary of the information of the day 
recorded in the system 
Information retrieval derived from 
comparable studies (Iannizzotto et al., 2018; 
Ammari et al., 2019) 
Entry-Function (Feature set F2) 
Open masks and enter content via voice input 
Derived from functions like calendar entries 
and chatbots (Jain et al., 2018; Lang et al., 
2018; Kaplan & Haenlein, 2019) 
Explanation-Function for reports  
(Feature set 3) 
Explains components of reports and evaluates key 
figures via voice output 
Derived from a study in the field of data 
analysis (Collins et al., 2018) 
Other Features (Feature set 4) 
Additional not yet fully implemented features: 
worktime recording, search and prediction 
Derived from function suggestions (Zhou, 
2016) 
Source: Authors’ work 
 
 To avoid missing values the structure of the questionnaire does not allow empty 
answers for important items. Out of the 500 possible participants, more than 10% of 
respondents successfully completed the survey, resulting in a total of 66 respondents. 
Due to the complexity of the survey and the required ERP-knowledge in combination 
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% can be regarded as sufficient for a meaningful analysis (Delİce, 2010; Fosnacht et 
al., 2017).  
 
Results 
The sample characteristics as worked out in Table 2 and 3 are now displayed in relation 
to the sample in Table 4 and 5. The evaluation shows that more than 90% of the 
participants have experiences with ERP systems and approximately 80% have 
experience with voice-assistants. More than 74% watched the tutorial video and 
roughly 35% tried out the artifact in a simulated production system. More than 92% of 
all participants expect, that new technologies (Compare Sum of percentage in GQ11 
in Table 5) will have an impact on their work tasks. This result aligns with other research 
results (Baccala et al., 2018; Betz et al., 2019), but surprisingly even participants with a 
low proportion of repetitive activities (23 participants with less than 20%), agree or 
partially agree, that their work will be affected, only one participant in this 
characteristic answered with rather not true. 
 
Table 4  
Demographic characteristics 
Characteristics Respondents (n=66) 
 Number Percentage 
Gender (GQ1) 
   Male 46 69,70 
   Female 20 30,30 
Age (GQ2) 
   18-25 6 9,09 
   26-35 26 39,39 
   36-45 12 18,18 
   46-55 15 22,73 
   >55 7 10,61 
Personnel responsibility (GQ3) 
   Yes 31 46,97 
   No 35 53,03 
Job position (GQ4) 
   Assistance 1 1,52 
   Clerk / Employee 25 37,88 
   Executive employee / team leader 10 15,15 
   Head of department 8 12,12 
   Management 4 6,06 
   No Answer 18 27,27 
Industry (GQ5) 
   IT 30 45,45 
   Service 16 24,24 
   Others 20 30,30 
Source: Authors’ work 
 
The demographic characteristics presented in Table 4 are in line with previous 
researches, stating that the IPA market is in an early stage (Han & Yang, 2018) and 
attracting early adopters which are usually younger (Everett, 1995) and new 
technology attracts more male than female participants (Dobscha, 2003; Kotzé et al., 
2016). The importance of the attitude towards technology is also underpinned by the 
result of the survey, all participants agreed or partially agreed, that they are open for 
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Table 5  
IT experience of respondents 
Characteristics Respondents (n=66) 
 Number Percentage 
Experience with Voice-Assistants (GQ6) 
   Yes 54 81,82 
   No 12 18,18 
Open for new technology (GQ7) 
   I agree 53 80,30 
   I partially agree 13 19,70 
Participant type (GQ8) 
   Watched the video and tried the IPA 17 25,76 
   Tried the IPA only 7 10,61 
   Watched the video only 32 48,48 
   Either watched or tried the IPA 10 15,15 
Experience with ERP systems (GQ9) 
   User 12 18,18 
   User with advanced knowledge 11 16,67 
   Key-User (expert for process areas) 7 10,61 
   Administrator (expert for configuration) 7 10,61 
   Key-User and Administrator 15 22,73 
   No Experience 6 9,09 
ERP system (GQ10) 
   Vemas.NET 39 59,09 
   SAP 10 15,15 
   None 10 15,15 
   Microsoft Dynamics 3 4,55 
   Others 16 24,24 
Current tasks will change in future due to new technology (GQ11) 
   I agree 39 59,09 
   I partially agree 22 33,33 
   Rather not true 4 6,06 
   I disagree 1 1,52 
Percentage of repetitive activities (GQ12) 
    < 20 % 23 34,84 
…between 20 %and 50 % 37 56,06 
   >50 % 6 9,09 
Source: Authors’ work 
 
Based on their personal impression of the IPA the participants rated the features 
regarding the usefulness and had the opportunity to vote for further features. The 
results are presented in Table 6. 
 With 87,9% positive votes (I agree or I partially agree) F4.4 – speech-search is the 
best-rated feature, followed by F2.2 -speech-input at 84,9% and F2.1 – speech 
navigation at 84,8%. After a top-down analysis leading to the descriptive results 
presented, the survey results are analysed to investigate the quality dimensions in the 
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Table 6 
IPA-feature rating (n=66) 
Summary-Function (Feature set F1) 
 





The daily summary of the processes informs 
me specifically for my tasks  
(Feature F1.1 – daily summary) 
36,36 % 33,33 % 22,73 % 7,58 % 
The IPA should compress the notes of the users 
again and output only keywords  
(Feature F1.2- daily summary compressed) 
19,7 % 36,36 % 27,27 % 16,67 % 
It should be possible to output more 
information, such as the number of open and 
completed hotline tickets, number of 
documents created  
(Feature F1.3 – daily summary extended) 
40,91 % 31,82 % 15,15 % 12,12 % 
Entry-Function (Feature set F2) 
    
Calling up the mask via voice command 
enables faster acquisition 
(Feature F2.1 – speech navigation) 
39,39 % 45,45 % 4,55 % 10,61 % 
The possibility to enter the textual content via 
speech simplifies the input  
(Feature F2.2 -speech-input) 
57,58 % 27,27 % 3,03 % 12,12 % 
Speech recording in all masks with input fields 
for longer texts is helpful  
(Feature F2.3 – Speech-Input long text) 
51,52 % 28,79 % 4,55 % 15,15 % 
Explanation-Function for reports  
(Feature set 3) 
    
The combination of language interaction in 
graphical and tabular overviews promotes 
the understanding of the displayed content 
(Feature F3.1 - explanation) 
57,58 % 21,21 % 15,15 % 6,06 % 
The pre-evaluation of the key figures via voice 
output influences my own decision making 
(Feature F3.2 – explanation influence) 
15,15 % 40,91 % 33,33 % 10,61 % 
The graphical and tabular views are sufficient 
for me, I do not need any linguistic 
preparation  
(Feature F3.3 – no explanation) 
30,3 % 42,42 % 16,67 % 10,61 % 
Other Features (Feature set 4) 
    
The recording of working hours via voice input 
would make my work easier  
(Feature F4.1 – worktime recording) 
31,82 % 24,24 % 21,21 % 22,73 % 
Voice commands can completely replace 
navigation via keyboard, mouse or touch 
screen (Feature F4.2 – replace keyboard) 
9,1 % 22,7 % 37,9 % 30,3 % 
Forecasts and predictions e.g. of expected 
sales figures (predictive analytics) can be 
better understood through the combination 
of graphical representation and speech 
interaction  
(Feature F4.3 - prediction) 
37,88 % 37, 88 % 10,61 % 13,64 % 
A search function to open customers, 
prospects or contacts directly by voice 
speeds up the process of finding information  
(Feature F4.4 – speech-search) 
56,06 % 31,82 % 4,55 % 7,58 % 
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Table 7 
Correlation Matrix nominal characteristics and ordinal features 
  M SD GQ2 GQ3 GQ4 GQ6 GQ7 GQ8 GQ9 GQ11 GQ12 
Age (GQ2) - Clustered 2.86 1.19 
 
        
Personnel responsibility 
(GQ3) 
0.47 0.50 .17                 
Job position (GQ4) 2.02 1.52 -.02 .28*        
IPA experience (GQ6) 0.82 0.39 -.05 .13 -.14       
New technology (GQ7) 1.20 0.40 -.04 -.08 .03 -.06           
Participant type (GQ8) 1.47 1.04 .03 -.13 .15 -.11 -.20     
ERP experience (GQ9) 2.42 1.85 .34** .14 .31* -.22 -.04 .23       
Technology impact 
(GQ11) 
1.50 0.69 .09 .04 -.05 -.12 .22 .13 -.04   
Repeating activities 
(GQ12)  
1.74 0.62 -.30* .12 -.01 -.06 .26* -.36** -.20 .01   
Daily summary (F1.1) 2.02 0.95 .08 .13 -.06 .07 -.17 -.08 .13 .28* -.04 
Daily summary 
compressed (F1.2) 
2.41 0.99 .03 -.03 .03 .06 -.20 -.13 -.12 -.04 -.08 
Daily summary extended 
(F1.3) 
1.98 1.03 .09 .24 -.01 -.14 .07 -.22 .09 -.07 .05 
Speech navigation (2.1) 1.80 0.81 .08 .07 -.14 .02 -.02 -.12 -.13 .01 .04 
Speech input (F2.2) 1.61 0.82 -.03 -.04 -.09 -.22 .03 -.08 -.04 .10 -.03 
Speech input long text 
(F2.3) 
1.73 0.89 -.15 -.14 .06 -.27* .14 -.17 -.08 .07 .03 
Explanation (F3.1) 1.70 0.94 .46*** .29* -.02 -.14 -.04 -.29* .03 .19 -.04 
Explanation influence 
(F3.2) 
2.39 0.87 .34** .33** .01 -.03 .00 -.18 .18 .22 -.02 
No explanation (F3.3) - 
Inverted 
2.92 0.95 .07 -.10 .07 -.19 .13 -.32** .18 .03 .20 
Worktime recording (F4.1) 2.35 1.16 .05 .20 .10 -.06 -.15 -.24* .03 -.13 .05 
Replace keyboard (F4.2) 2.89 0.95 .18 .00 -.24* .18 -.19 -.03 .21 .16 -.08 
Prediction (F4.3) 2.00 1.02 .32** .15 .08 .01 .03 -.45*** .14 .22 -.03 
Speech search (F4.4) 1.64 0.89 -.17 .03 -.07 .20 -.16 -.30* -.26* -.05 .10 
Source: Authors’ work 
Note: p < .001 *** p < .01 ** p < .05 * 
 
Table 7(continued) 
Correlation Matrix nominal characteristics and ordinal features 




 .24                       
Daily summary 
extended (F1.3) 
 .38** .23           
Speech 
navigation (2.1) 
 .14 .04 .20                   
Speech input 
(F2.2) 
 .10 .08 .19 .57***         
Speech input 
long text (F2.3) 
 .23 .11 .38** .35** .67***               
Explanation 
(F3.1) 
 .36** .10 .31* .11 .05 .16       
Explanation 
influence (F3.2) 
 .56*** .16 .46*** .21 .16 .26* .58***           
No explanation 
(F3.3) - Inverted 
 .24 -.02 .15 -.13 -.06 .10 .19 .28*     
Worktime 
recording (F4.1) 
 .37** .22 .48*** .41*** .41*** .37** .15 .37** .08       
Replace 
keyboard (F4.2) 
 .43*** .29* .16 .26* .23 .17 .06 .43*** .06 .43***   
Prediction (F4.3)  .51*** .22 .32** .18 .24* .32** .49*** .58*** .39** .29* .27*   
Speech search 
(F4.4) 
 .40*** .30* .24 .46*** .42*** .42*** .23 .29* .15 .44*** .30* .44*** 
Source: Authors’ work 
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 A non-parametric correlation analysis by using spearman’s rank-order correlation 
was done to assess the nature of the connection among the analysed variables. The 
item Gender (GQ1) as a binary variable was removed in order to avoid analysing 
correlations between binary and nominal variables (Gogtay & Thatte, 2017). The items 
Industry (GQ5) and ERP system (G10) as nominal variables were removed from the 
matrix during the analysis, as no meaningful order for the evaluation can be 
established. The excluded characteristic can be useful for further analysis regarding 
differences between users of different ERP systems, but since nearly 60% of the 
participants are users of the ERP system Vemas.NET, more than 45% participants are in 
the IT-Industry and almost 70% of the participants are male, more samples of– 
especially female users - of other ERP systems and industries have to be collected to 
perform a valid analysis. Item no explanation (F3.3) was inverted because the question 
was negated. The age (GQ2) was not collected as a numerical value due to data 
protection, but as a Likert scale with the following coding: 1: 18-25, 2: 26-35, 3: 36-45, 
4: 46-55, 5: >55. 
 Table 7 presents the correlation matrix for nominal characteristics and ordinal 
feature variables of the survey. The cross-correlation within the features are only shown 
for the sake of completeness. The correlations between the features are not 
considered, as no relevant conclusions can be drawn. Spearman’s correlation 
coefficients as a standardised and symmetric rank coefficient in [-1,1] revealed the 
highest correlation with r=.46 is between age (GQ2) and F2.3 – Speech-Input long text 
and the highest negative correlation with r=-.45 is between participant type (GQ8) 
and F4.3 - Prediction. The presented maximum and minimum r-values from the 
correlation matrix are indicating the presumed weak correlation between the 
characteristics and the feature sets. More details regarding the descriptive analysis 
and the correlations will be discussed in the next chapter. 
 
Discussion 
 The majority of the participants (68,2%) agreed, that speech-input is not able to fully 
substitute input devices like keyboard, touchscreen or mouse, so the IPA is recognised 
as an addition to traditional input methods, especially for search-functions (F4.4 – 
87,9%), speech-input (F2.2 – 84,9%) and navigation (F2.1 – 84,8%). One explanation for 
this result might be that this type of usage is already well known by the personal use of 
IPA’s, but surprisingly the summary-feature (F1.1), also well know from Amazon’s Alexa, 
is only rated positively by 69,7% of the participants. Further research will show whether 
the request for the enrichment of the summary (F1.3 - 72,7%) or a compressed 
summary (F1.2 – 56,1%) will improve the user-acceptance. 
 The speech-interaction feature with explanation mode received a positive rating 
of 78,8%, but surprisingly 72,7% of the participants also agreed, that there is no 
explanation via IPA necessary. Therefore, further research is needed to explain in 
which situation and specific context this feature is relevant. Since 75,8% agreed to the 
need for prediction in combination with an explanation further research is also 
necessary to analyse the key-indicators for an IPA in this business context in the area 
of predictive analytics. More than 56% of the participants agreed, that the pre-
evaluation of the key figures (F3.2) will influence their decision-making, this underpins 
the importance of this feature and justifies further research in this area. 
 The correlation matrix showed that there are only weak correlations between the 
participant characteristics and the feature sets. Referring to the literature the 
approach of analysing correlations between nominal variables and ordinal variables 
measured with a Likert scale can be regarded as appropriate (Norman, 2010). The 
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(GQ2) and F3.1 - explanation with r=.46, indicating as implication step the older the 
participant, the higher the usefulness of the explanation feature. This outcome may 
contribute to the correlation between age (GQ2) and personnel responsibility (GQ3) 
with r=.29, indicating that the chance for being responsible for personnel increases 
with age, but the job position (GQ4) is not correlating (r=-.02) with the usefulness of the 
explanation feature (F3.1). From this, it follows a general statement that the function 
has a greater benefit for decision-makers is not valid. The highest negative correlation 
is within participant—type (GQ8) and F4.3 - prediction with r=-.45. This correlation is 
most probably not valid, because the participant-type expresses how the participant 
has made the experience with the artifact. The item only asks for the assessment of 
the usefulness for future implementation, so in fact, the user was not able to 
experience the prediction here delivering an estimation. This underpins the weak 
dependencies and justifies considering the functional evaluations as almost 
independent of the characteristics.  
 
Conclusion 
This paper aimed to analyse the usefulness of specific IPA-features to support complex 
workflows in a business context. As part of the feature set, a new function called 
explanation-mode was developed and introduced to the scientific community, as 
well as to the business world. For the purpose of this research, a survey was conducted 
with questions about individual characteristics, ERP- and IPA experience and ratings 
regarding specific and testable IPA features. By using descriptive statistics and a 
correlation matrix, the collected data were analysed and interpreted. As discussed in 
the previous chapter the correlation between the individual characteristics and the 
usefulness of the features is weak, so the conclusion aligns with other researches in the 
private environment (Han & Yang, 2018), that satisfaction and continuance intention 
is mainly affected by the task attraction. Since expectations between private 
customers and business-users are different more studies in the area of IPA in business-
context are necessary to clarify the main drivers for continuance intention for IPA in 
business cases. For that purpose, the IPA-artifact will be extended and requested 
features like the search-function (F.4.4) will be implemented and existing features like 
the summary-function (F1.1) extended according to the user-request for more details 
and higher information density (F1.2 + F1.3).  
 The explanation mode – as a new and so far, unknown feature – got a high rate of 
acceptance, but further researches are necessary to work out the impact on decision-
making and usefulness in daily business tasks, because also more than 72% agreed, 
that there is no special need for an explanation. By implementing prediction (F 4.3) to 
the IPA, the usefulness of an explanation might increase. This will be verified within 
further studies.  
 Limitations that can be addressed in future research are that the IPA was only 
tested in German language and with a relatively small number of participants. For 
further research, the IPA will support English to increase the number of possible users. 
 The artifact in combination with the survey was able to provide deep insights into 
the user-acceptance of specific features in a business context. Based on this result 
further development of the artifact and more research is necessary to work out details 
about feature usage – especially the explanation mode - and key-indicators for 
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